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■pARM LANDS are more scarce and costly today than 
when tin's countiy was being developed. The day 
of wearing out a farm and moving on to a piece of 
virgin soil nt compamlivelj' small expense is over. 
The present-day farmer realizes not only that he 
should conserve the soil to support himself throughout 
his lifetime hut also that he has a rcsponsibilty to 
posterity. He knows it is poor economy to exploit the 
soil for a short period, only to find that the Icinporarj' 
prosperity has resulted in loss of topsoil, in lower pro- 
duction per acre, and eventual poverty, when only fields 
of gullied subsoil remain. He knows that rctin'ns from 
the land should not he taken at the price of the land 
itself but should be only such as arc possible when he 
protects his heritage and investment, the topsoil. This 
reasoning brings fanners to think of means of farming 
profitably on sloping, erodiblc huul, and sooner or later 
llicy will make a widci- use of sod. 

Grass has been given a prominent place in the farm- 
ing ptittem of land lying east of the Mississippi River, 
but grassland has not been managed so as to be contin- 
uously productive. Too often grass has been put on the 
most worn-out areas of tbc farm, which have then been 
given little care. Under better management, grass pro- 
duces economical feed in pasture and meadow and 
increases yields on cropland when used in rotations 
or as a cover for the land when it is not in other crops. 
The use of grass in increasing the productivity of farm 
land, in conserving soil on pasture an<l cropland, and 
in protecting smaller eroded or erodible areas is dis- 
cussed in this bulletin. 

The reeonimencled practices have general applica- 
tion throughout the Ohio River drainage basin and 
Michigan. More detailed information applicable to 
localities within this region may be obtained from 
State agricultural experimeut stations and county 
agricultural a^euts. 
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FROM FOREST TO ERODED LAND 

TWO HrXDRED YB]ARS AGO llio scout siuv grmt forests on 
A all sides us he followed the Ohio River headwatei-s in Pennsyl- 
Tania down tortnous watercourses to t4ie Mississtpni. Yeare later, 
wliite men's families came over the Appalachian diTide, following ani- 
mal and Indian trails. They i)itclie(l their camps in well-watered 
fliides, in small natural meadows surrounding watering places of 
fiid animals, or in clearings made by Indians. 
In these open spaces, their livestock grazed a variety of gra-sses 
snd legumes, most of which can still be found in woodla-nds (fig. 
1, A), mai-shes, and areas that once wore prairie openings in the 
; forest. Though still found here and Umro, not one of the-sc native 
plants is now of much ecfmoniic importance in the Ohio Valley 
Region,' which comprises ]Michigan, Indiana, Ohio, Kentucky, nnd 
Tennessee. 

Trees were, and still are, the clima.x vegetation in the Ohio Val- 
ley. Native grn.sses maintained themselves only where trees were 
fable to compete Iwoausc of localized conditions. Only on ex- 
^ tremely wet spots, dry slmllow soils, and in paths and clo«rings 
I 'fere the grasses able to supplant the woody rc^etation. Grasses 
md clovers that now cover millions of acres in this region were in- 
troduced by the white man and established themselves only after 
the forests were removed. In this natural woodland emjiire trees 
tegenerato and reeStftbliBh UMarHclves without the help of man, but 

'The Ohio Vallpy RoRlon Is nnc of the 10 admlnlatrativ* nsRlons of the .Soil Conserva- 
; tkjD Servlcf. All hut aranll piirla of th» four soutlwrnmoiit States In this rvglon are 
• th(? Ohio River ^Rln««e basin, wblek Includes ahio parts of 10 mher States. (See 
( P on back cow.) 
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Fjuube 1.— From XorestH (^1) t« onxl^d «*^,is (/ii ; from trotltd ft»lds to un- 

IwortiK'tlve pntttirKH (C). 
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! (Trasses nnd clovers still remain as risitoi-s, which thrire only so 
fonf.' as men protect tlieni a};ainst the forest's ivturn. 

Except for the coniparatively small ureas in soil, vircin loams of 
the Ohio Valley Ke<;ion wciv "foinied under forest conditions. The 
high fertility of these woodland soils was soon realized by early 

1 settlea-s, and in a relatively short span of veare the Ohio Valley and 
jdjacent areas were settled and changecf froni wilderness to rich 
farming coantry. Tiniber, for the most part, was disposed of by fire, 
the siini)lest exjiedient, and by the tniditional early-clay lo<i rollinp:. 
The soil was plowed and cropi)ed to corn and small <rrains. If 
spared from cultivation and left- for meadow or pasture, fields soon 
established a cover of native <rrsiss sjjecies. During the nineteenth 
century, however, the native ve}j:etation was gradually i-eplaced by 
imported <!:rnsses and clovoi'S. Matit connnon of the me«do\r anil 
ptBtiire {Irass^s and lo^iimos now ])lanted by fanners arc Kentucky 
Dlue<;rass, redtop, Hernnida <ji'!>ss, timothj', the brome<;rasses, and 
orchard grass; white, red, crimson, aiul hop clovers; alfalfa, sweet- 
dover, annual lospe<lezas, and Lcupedcza serioea, erory one of which 
has Ix'en imported from foreij^u lands. 

Although the white man c-loared the Ohio Valley and helped soil 
to form over most of it, he was rosi)onsibiie also for destroying large 
areas of that s(xl by biinging alwut soil conditions that could not 
support it. So long as the fields held a covering of fertile topsoil, 
farmers had no difticultj' in establishing and maintaining luxuriant 
fH'ass and clover cover. But continued cultivation and the des- 
tnictive etfects of erosion finally de])leted the original layer of 
topsoil or carried most of it away (fig. 1, B). Fields then fiecame 
« unproductive that they were abandoned, and more virgin timber- 

. land was cleaml for grain cro])ping. 

j The impoverishe<l and erodeil fields Iwcame ths farmer's pasture 
/ land (fig. 1, C). Usually when most of the farm had been cleaml 
I and cropjx>d, the pasture and ineadowlands woi-e attain cultivated, 
I cropped, and subjected to erosion. In due time the process was 
repeated. Soil-building and st>il-i)rotecting effects of the grasses 
I could scared y get under way when iTturn to cultivation canceled the 
\ reeoverj' anrf took further toll in soil losses. Eyeutnally, only the 
I least eroded laud i-emained pennanontiy in cultivation. The most 
' eroded land, usually on steep slopes, no longer produced profitable 
crops and was either definitely abandoned or allowed to become poor 
pasture land with low carrying capacity. Wlien the land had gone 
through this cycle several times during a i)eriod of approximately 
100 years, jiastures ceased to offer much in the way of palatable 
I forage. They Ix-came mere browsing grounds and are today, for 
I the most part, little more than exercise lots for livestock. 
I In spite of this destructiye iirocess, good sod might hare been 
produced if some of the lime and phosjihate robbed through years of 
cropping and erosion had l)oen returned to the land and if the grass- 
lands had been protected from fire and overgrazing. But these pre- 
cautions were not taken. Farmers suited their actions to the exigen- 
i cies of the times. As their soil became less productive and yields 
I dropped, they increased crop ncretiges so as to maintain total jM oduc- 
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tion. Cultivated crops wore crowded into already impoverislied 
sod lands and pushed up to stcejx'i- slopes. This reduction in pasture 
acreajje was seldom accoinpnnied by a corrospondini; reduction in 
the unmber of livestock on the farm. Tlie inevitable result was 
overgi-azinjj and fnrtlier erosion. Over<»nizinfi crowded out tlie 
l)ettor iMistiire plants^ weeds came in, and, finally, sheet wash ac- 
contuatc<l the forination of gullies, many of which were ori^inallv 
started while the land was under cultivation. Tliis is the condition 
of larjie areas of the Ohio Valley today. Fortunately, not all a<'ri- 
cultural land is so seriously depleted. 'Hie nroblein is to keepihe 
^ood land good, and iiMmnwhilo to rebuild, slowly, some of the best 
of tho land tlmt hftfi htrni mmnMntgixl. 

HOW SOD SAVES SOIL AND WATER 

A thin topsoil under sod indicates that the soil has been exposed 
to erosion in jiievious yeais by tlio plow, fire, or o\er<irazin<' and 
that the loss of topsoil took place dunng periods wlien thcio was no 
adequate sod or forest protection. The original dei)th of topsoil is 
found only in the few roinainiii|: virgin timlwr aruas or in small 
arens that hare been maintniitffd in gooti sod since clearing. 

Donse sod established on eroded land will reiluce erosion to a 
negligible amount, will gnidiially build up the organic content of 
the soil (fig. 2, .1), and will ordinarily incioase tho fertility of tlie 
soil. The protective and soil-improving action of s<k1 can bo ol>served 
re»dily on most farms, and oxperimental plots at soil and water 
conservation e.\p>riinent stations proviilo ample proof of the erosion- 
i-esistant mialities of aod. It not only decreases soil loss but holds 
water in tiio soil. 

At the Northwest Appalachian Soil and "Water Conservation Ex- 
{Jorinient Station at Zanesville, Ohio, 4 years of erosion and run off 
data show [jtuctically no loss of soil by erosion on 12-percent slopes, 
limed and fertilized and maintained in bluegrass sod. Under com- 
parable conditions of soil and slope, the annual soil loss was approxi- 
mately 63 tons jwr acre on land croppeil continuously with com. 
That sod has a decided effect on rnn-olf as well as soil loss is also 
borne out by these experiments. Nearly eight times as much rainfall 
ran oft' the corn plots as off the bluegrass i)lots. 

Raindrops falling on bare soil have a puddling effect and tend to 
seal or clog the soil pores with fine soil particles. Tlie water then 
has I0.SS chance of entering tho soil, and the amount of free surface 
water is increased. Dense regetation prevents puddling by breaking 
tho impact of the raindrops (fig. 2, //). The rain trickles down 
the grass and clover stems, through tho n'sidiie of decajnng organic 
matter, and reaches the soil at a miiiimiiin velocity. 

The stems and accumulation of partly decayetl leaves on the sur- 
face constitute millions of tiny dams that slow the velocity of run- 
off, deci-ease its ])ower to move soil particles, and allow the water 
more time to enter the soil. The rmitstocks and masses of fibrous 
roots further reduce erosion by binding tire soil particles and holding 
them against movement. 



SAVI.Hc; SOHL WITH SOt) IN OHIO .VALLEY RKGIUN 



5 




6 KAUMKKS- Itri.I.KTIX ISSfi 

The soil in pood sod laiHl is coniimratiyely liifrl, i„ ■ 
because of root decay and the acciiimdiition of surface rt>sidiip- I 
tlie action of tlie nM>ts and the at-cnniiilatod ()rj;iarue matter tend f 
make the soil more o]m\ and jinHuilar, and hence more ijoroiis A 
result, rainfall that othorwise wmild l)oeomo surface rim-off is" <!tn a 
in the sod to increase pmwth dnrmp jwriods of drought or \t 
may seep away slowly to sprinj^s or iindei--;i-ouud reservoirs ' aL-^ 
using the fijjinres fmni the Z.iuesville station and cnlculatiu/tu 
average aum.al rainfall of the Ohio Valley at approximatefv 40 
inches, It IS demonstrated that a ^wkI mm! nuiy retain as much L U 
iHchofi of rainfHll tJmt on cornland would Ix'' lost as riiu-ofT Thi 
additiotial moi»tiu-e Incomes nvailiiMe for i)lnut "rowth and witPr 
retained in the soil can have no erosive effect as riin-off 

Because <rood pvnss or <xrass-lef;uuie cover offei-s almost 100-nercent 
protection a;rii I list loss of soil l,y erosion, it is ^jyen u front-line posi- 
tion m the Nations projrram for soil con»«rvat-ion. Sod nreventq 
erosion and pays i-etnrns not only on pastures and meadows, but on 
cultivated fields, in orchards in fellies, on hifrhway banks, and on 
sand-dnne areas. When the land is put in grass, soil emsion can be 
chocke( and at a p.oht to the farmer, for gtnm m an income-producer 
no less than a coiiscrver of the soil. 

SOD IN MEADOWS AND PASTURES 
PROFITS IN WORN-OUT MEADOWS AND PASTURES 

Thirty-three percent of the ap-icultnral laud in the Ohio Vallev 
htates IS lu fiastiire. Millions of acres of this i)astui-e in the Ohio 
valley Kegiou are nothing; more tluiu impoverished and millied lands, 
where weeds, brush, scrub timlK-r, hroomsedpe. and poverty crass put 
forth a scrawny growth. Unless the farm actually has "bwu aban- 
doned, fanners still run their livestock in such area's. Hiiucry for a 
mouthful of pahitable forajje, the animate hunt out the bits of blue- 
ffrass and other dofiirable plants, eat them to the frronnd, and thus 
(IWitroy the few nmiainiug wisps of onco- luxuriant nieudows. Culti- 
vation, erosion, over}>;raziii<r, and fire have left these luifie areas under 
a tliiu plant cover; a mantle of hun{;ry roots and starving leaves, 
lortay It IS the fanner's task to feed these roots. Most poor ajici 
eroded farm land can b<> brought into good pasture through applica- 
tions of seed, lime and fertilizer, and through managed grazing. It 
IS probable that tJio liest pasture should receive first attention. If 
more pasture can be used profitably, the ])oorer pastures can then be 
improved or more land put into pasture, even at considerable expense. 

t-yeu some of the most severely ero<le<l land may !«« developed into 
good grassland. Cultivated crops are seldom profitable on infertile 
laud whereas iiasture and meadow, altlioujfh Yielding better on more 
tertile land, may lie used on some prwrdr land on grades as high as 30 
1^ 1 iJ'*'n'"''"*-„?'J^ ^}''' t*^' steep, subject to severe drought, 

and badly gullied, and if it is difficult to maintain it in grass and 
CTo^ even with treatments and gowl management, its best use may 
im m woodland. If re])lanted or protected from grazing and allowed 
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to revert to Troodlsnd, it will prevent further erosion and yield ap- 
proximately the same income ns pasture. Woodland cannot be re- 
established under <;;razing, and in some sections its return is further 
prohibited by fire, which too often is started by the hand of man in 
the mistaken idea that it will assist in bringing back the desirnblo 

' grasses. Fire not only damages sod and woodland plants, but it 
destroys valiiable organic matter *nd thus furtlior decreases tlie 
fertility of the soil. , , 

' There is a too prevalent opinion among fanners that it is not 
jTQod economy to spend money on worn-out pasture. This attitude 
I based on the belief that returns from pasture are not comparable 

' to returns from cropland. This fallncy arises largely from com- 

' paring returns from poorly managed pastures with those from crop- 
land on which all available funds have been si>ent. Pastures often 
are on the most eroded and worn-out land on the farm, and it is 
generally true that no money has been spent to make them iirodiictive, 
and little effort. It must be ifmenil)orecl that pasture land did not 
wear out under goo<l pasture management. The soil had been im- 
poverished before the pasture was established. On such land no lime, 

' msnure, or otiier fertilizer has Iwcn applied, and overgrazing has 
been common. It is no wonder, tlwn, tliat the pasture is unpro- 
ductive and does not yield returns comparable to those fi"Oin rotated 

; cropland. 

Many fanners have not appreciated the feeding value of grass 
and clover as compared with tliat of other crons. Farms have been 
ruined by hicrensing the area of land under cultivation so that more 
concentrated feeds, such as corn and small grains, would Ixj available 
for livestock on the farm. Pastui-e and forage croi>s, it was tliought, 
( were of low feed value and should therefore not be grown where tltere 
( was opportunity to grow more conccntrntod feeds. Corn and small 
f grain were planted on the sloping land, where inevitable erosion has 
( robbed the fanner of his topsoil. Farmers arc now learning that 
I money put into improvement of pastures and meadows will pay divi- 
, dends and at the same time protect and build up the soil. 
[ On lands too steep for cultivation, but regular and even enough for 
f the use of mechanical hnrvestei-s (fig. 3), good yields may be obtained 
from pennauent meadows. Meadows improve the soil and protect 
' cultivated fields below them from erosion. They afford supplemental 
pasture witli which to rest the pastures at certain seasons. 
Several experiment stations have shown that dairy and beef prod- 
I) ucts may be prodiicotl on practically an entire grass and legiimc ration 
I at considerably greater profit than on more concentrated rations. The 
f total production in pounds of milk and livestock may be somewhat le- 
, duced when forage almost completely replaces concenti-ates, but the 
' cost of the forage is so much less that the net profit, in many in- 
j, stiinces, is considerably increased. 

An experiment carried on by the Ohio Agncultural Expernnent 
t Station under conditions comparable to those prevailing on good 
farms in northeastern Ohio was made to study the effect of increas- 
' ing the rate of hay feeding on the amount ami cost of milk produc- 
tion. The hay used wae mostly mixtuws of alfalfa and timothy. 

r 150007 •— 89 2 
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Daily rations containing 80 poonds of Imy and 15 pounds of 
silage were compared with rations of 15 pounds of hav and 4n + 
45 pounds of corn silup. In addition, a grain ration Vas used t 
small amounts m the heavy hay ration and more liberallv in fi^ 
ight hay ration. This experiment has shown that the cows on 
heavy hay ration produced a little less milk but almost as Tni\ 
bntterfnt as the cows on the light hay-heavy grain itition f3 
costs were lower, liowovor, and rctnnis over feed ooets were' hi2 
on the heavy hay-hfjlit grain ration. "'fcuer 
Farther south m the Ohio Valley Region the gi-owing season lencrth 
ens and there is a corresponding increase in the numl)er of mst^vl 
feedmg days per ytHir. Some recent work in Tennessee indica es 
that milk and beef pmliict ion on pasture and hay may prove to Hp 
a profitable tyix> of farnriing. At the West Tennessee Experim^ 
Station two groups of dairy cows ni'e being alternated after two 
complete lactation periods between an all-year pasture, silage and 




FiouEE a— On this Mlchignn farm the slopes too steep or Irregular for cultlTatlon 
are kejit wader an alfalfn-broBtagrass iReadow. 

alfalfa-hay diet and a similar diet with tlie addition of gniin. Over 
a period including five winters, an average of 340 days of pasture 
was available out of every 375 days of lactation. The no-grain cows 
receirotl <4 percent of total digostible nutrients from pasture, whereas 
cows With a siippleinentary grain ration received 52 ])ercent. The 
production of biittcvfat by cows receiving no grain was 92 percent of 
tlie amount produced by cows fed grain, and the estimated cost for 
proclucing a pound of butterfat on no giain was 16.82 cents ae com- 
pared with 18.25 cents when grain was fed. 

At the Middle Tennes^o Exiwriment Station cows on a limited- 
grain feeding and all-year pasture were compared with those on. a 
tuii-grain feeding and summer pasture. The experiment showed 
tiiat good all-year pasture feeding averaged 346 pasture days and 
reduced tlie concentrates required as much as 1,000 pounds per cow, 
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or nearly 50 percent below the remiii-ements of average summer- 
pasture practice, which included only 198 pasture days. The milk 
j and butterfat production was slightly lower on. a, limited-gi-ain 
! ration than on a full-grain ration, but the income OTer feed cost was 
greater. 

At this station an experiment is now under way in which finished 
beef is beinp produced on an all-year pasture-hay ration (with only 
a small addition of cottonseed meikl) »t a oonsider»b^ profit over 
the usual pastwre-grain fe«din|^. 
I The experiments on both milk and beef production lire made on 
i treated pastures under a piistui-e-management plan, and costs of 
pasture improvements are included. 

There is ample evidence from experimcjit station records of the 
feeding value of pasture, and more and more fanners each year are 
demonstrating; that the development of good i)!isturc oflfers the dairy 
and beef man opportunity for cheajMsniiig production and increasing 
I profits. 

I KESTORINC ROW-CROP LAND TO PASTURE 

Increasinjr interest in the substitution of forage for grain and corn 
silage in cattle feeding led to recent tests in northeastcni Ohio to 
determine the economy of retiring a larger iJO»'centnge of rolling, 
irregularly sloped Iniid to pcrmnuent pasture. The tests^ indicate 

I that eroded hillsides can be so used profitably. In many instances, 

' some of the acreage now in corn for silage can well be seeded to 
le^ime-grass mixtures, since recent investigations indicate that these 
mixtures can be successfully ensiled. 

The ensiling of forage crops prevents the loss of leaves through 
shattering, utilizes all stems, and provides for a palatable supple- 
mental feed for burnt-out pastures during the late summer montlis. 
It reduces fire hazards from the spontaneous combustion of im- 
properly stored buy and makes possible an eeonomical and reasonable 

I reduction in row-croji acreage in accord with a practical soil coiiser- 

' vation and land use progi'am. 

Where circumstances are favorable, farmers can profitably produce 
their own seed (fie. 4). They then are assured of its adaptability, 
and, because cost of jn-odiiction is low, they are not restricted in tlie 
use of seed. If seed crops of j;rasscs and clover wei'e gi'own on 
much low-production land that is now in row and cultivated crops, 

I acre returns might be increased, soil erosion on such laud would be 

I reduced, and soil fertility incroRSod. 

HOW TO ESTABLISH SOD 

A great many farmers are realizing with satisfaction that it is 
!)ossible to get good productive pastures and meadows even on infer- 
i tile subsoils. Certain grasses and legumes are adapted to such con- 
ditions. These plants may not be the most desirable, but they will 
control erosion and build up the soil fertility until more desirable 
pasture or meadow plants follow. For cxinnple, sweetclover niay be 
established on worn-out land in the bluegrass belt by the application 
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of fairly heavy amounts of lime and phosphate. After a year or two 
of swcetclover the soil fertility has usually improved enouf;^h to per- 
mit the plantiii<T of white clover, redtop, and orchard <irass with a 
fair chance of success. Fields inhabited by a fjfood stand of these 
plants can usually bo broii<xht into bhiegrass gradually. 

Grasses and lepuncs require a certain envii-onuient for best growth 
as do cotton, corn, whent, and other crojjs. Tlie conditions required 
by grass an<l lef|unie turfs should alwnys be considered when plant- 
ing. For example, Kentucky bliiejfraas is r«tJver slow-growin" and 



FioiTMi 4.— The aoll on this slope Is protpctwl from erosion and Is prodnciiig a 
vnlii)ilil« clover-Hoed crop. 

tender in the seedling stage and under normal conditions requires 
2 to 3 years to fonn a dciiHc turf. It also requires a comparatively 
fertile soil for satisfactory growth. Grasses such as redtop, orchard 
gras-s, and Canada bluegrass, however, will grow under more unfa- 
vorable conditions «nd are more suitable for planting on eroded areas. 
Once these jtrasses ai-e establi-shed, they will aid in building up the 
soil, under i>ropcr treatment, and bluegrass can eventually be estab- 
lished. 

In Tennessee and Kentucky, Bermuda or Kentucky bhiegrass 
following crimson clover or lesiiedeza is nuich improved by the effect 
of the legume. In Ohio and Indiana on the pooror soils bluegrass 
pastures are most readily obtained following sweetclorer or alfalfa- 
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In Michigan it is common for bhiegrass to follow the alf alf n-brome- 
»rass meadows, which are i>i-oving adaptable to the comp«rfitiveIy 
Irv Michigan summers. 
On numerous farms in the Ohio Valley determined farmers have 
established fine bliiegi-ass or Bermuda sod on steep, eroded areas that 
previously grew only poTertj- grass and broomscdge. The cost was 
often as much as $10 jicr acre or more in seed, lime, and fertilizer. 
Invariably this cost has been justified. Ten acres or more of poverty 
grass are usually required to pasture one head of livestock. Under 
suitable treatment the same areas become sufreieutly productive 
wiftin a few yeai-s to carry one head of livestock on 3 or 4 acres. 
The cost of treatment is returned, and the profit per acre increased. 

I Moreover, the soil is anchored and will not lose its fertility as fast 
as when a cultivated crop is grown. In fact, through inci-easing the 

i organic matter in soil, good pasture may increase tJie soil produc- 
tivity considerably. 

On tlie H. A. Studor farm, Muskinginn County, Ohio, a number of 
old poverty grass fields were treated in an attempt to build up the 
fertiHty of the fields to a point where good meadow and pasture could 
k grown. On one of these fields (fig. 5, A) the slopes ranged from 
20 to 30 percent and were eroded until not more than 25 percent of the 
topsoil remained. At a cost of npproximatcly $12 per acre for initial 
treatment a stand of sweetclover was estnblished. Alfalfa was later 
planted after additional soil amendments were applied at a cost of $3 
per acre. 

The returns on this investment increased every year, and the profit 
from the sale of alfalfa harvested the fifth year after treatments were 
begun was in itself suflicient to pay the initial cxnensc. The field is 
now protected from erosion and is yielding a good income. 

On the Studor farm another field lying on a 20-percent slope wa« 
cultivated for many yeai-s Iwfore being abandoned to pasture. Sev- 
enty-five percent of the topsoil had lx!cn lost through erosion. The 
soil is derived from sandstone and shale. After being in poverty prass 
for many years the field was treated in 1931 with lime and fertilizer 
and seedecl to sweetclover, timothy, and a small amount of Kentucky 
Uuegrass at a cost of approximately $10 i)cr acre. By careful man- 
agement of cutting and grazing, an appreciable return has been re- 
ceived from grass hay and s^\•eetclover and timothy seed. The field 
had an excellent cover in the summer of 1935 just after timothy seed 
had been harvested. It produced a thick growth of desirable plants, 
including sweetclover, redtop, and blucgrass. 

This field (fig. 5, B) was still well protected against erosion in 
the spring of 1938. The initial investment for improTement was naid 
for during the second vear by the sale of sweetclover seed and hay. 
The field is now highly "productive pasture land with a rated carry^ing 
capacity of one animal unit i^cr acre, as against poverty grass with a 
carrying capacity of one animal unit per 7 to 8 acres. 

Grasses usually should be planted m the fall so that they may be- 
come established before they have to survive summer temperatures 
and competition from weeds. Because legumes planted either witli 
fte grass or later cannot supply nitrqien for initial grass grotrtli, 
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some nitrogen sliould be applied on poor soils at planting time to 
insure proi)er seedling growtn. Also, the usual recommendations for 
I lime and siiperpliosphiito may be far from sufficient because of the low 
fertility of the subsoil. 
In tests in northeastern Ohio yields on typical pastures were meas- 
I iired on 10 farms. Parts of pastures were treated with IY2 tons of 
' ground limestone and 400 pounds of 20-i)ereent snperphosphato per 
' acre. The first -year results indicated that insufficient plant nutrients 
have been the limiting factor in pasture production. The pasture 
treatments brought about a change to more desirable species of pas- 
I ture grasses. They also increased the average amount of bhiegniss and 
white clover more than 200 percent and reduced the weed content about 
50 pHcent. There was a wide variation in production on various 
partures, the better pastures responding more favorably than the 
poorer. Tliero was an average increase in production of 50 percent 
I on a dry-weight basis, and the jiastures showing the best gains pro- 
vided approximately 10 tons of green roughage per acre, which com- 
pares fnrorably witn a 10-ton yield of corn silage. On another basis 
these pastures also prothiced more feed jMjr acre than an average of 
a 3-year rotation yielding 50 bushels of com, 20 bushels of wheat, and 
2 tons of clover and timothy hay. 

In the second year after treatment the pastures continued to im- 
prove, the treated areas jiroducing 95 percent more vegetation than 
the untreated areas, as comjiared witli a 50-percent increase the first 
year. There was also a greater difference in the type of vegetation on 
the treated and untreated areas than in the first year; the treated 
areas produced six times more white clover and more tlia-u tliree times 
as much Kentucky bluegrass. 

PASTURE MANAGEMENT FOR SOIL IMPROVEMENT AND INCREASED YIELDS 

Grazing or clipping may affect grasses and clovers either favorably 
or unfavorably, depending on the duration and severity of ti\c graz- 
and tlic season. Controlled grazing in pastures stimulates sod 
formation and favors continued gi-owth. Overgrazing tends to 
restrict sod formaticm and to docre«8e gi-owth, and it m«y eventually 
kill the plants. 

To understand the necessity for proper gi-azing, the function of the 
green parts of the plants must be known. The ^rcon leaves of grasses 
I and clovers arc comparable to a factory. It is here that the plant 
I foods, sugars and starches, are manufactured and transferred to the 
growing parts of plants. This process is called photosynthesis. It 
operates through tlio agencies of sunlight, carbon dioxide from the 
air, minerals and nitrogen drawn from the soil or other parts of the 
plant in solution, and chlorophyll, an active agent in the leaves that 
IS responsible for the green color and a.ids in manufacturing foods. 
I If the leaf surface is decreased tJic manufacture of plant food is 
I reduced, and growth is reisfericted in the roots as well as in the stems, 
leaves, and seeds. , . 

Any restriction in root growth in turn affects the top growth, since 
tlie plant is not able to draw upon moisture or to get plant foods 



from sufficient depths. Also, at certain seasons manufactured food 
should be stored in the i-oots. But if f?ro%vtli of green parts is so 
restricted tliat all the food the plant is able to manufacture is imme- 
diately used for new growth, no food will be stored. A good example 
of injury of this nature is afforded by the losses of alfalfa stands, 
These are often due to untimely fall grazing or cutting, which re- 
moves the green parts when root rese-rves foi* winter and early spring 
should be manufactured and stored. 

Grazing too closely also injures some plants by cutting off the 
growing point or bud. This delays growth until enough time has 
elapsed for buds near the base to produce new shoots. Canada blue- 
grass, for example, is more subject to this type of iniury than 
Kentucky bhiegi-ass, because its habit of growth is such that at 
certain stages of plant development the growing point is elevated 
above the surface of the soil suflRciently to expose it to injury or 
removal by close ^zing. 

Controlled grazing, on the contrary, encourages the growth of neiv 
shoots and the replacement of the leaves and stems removed by 
rrazing. It is difficult to describe the limits of proper grazing, but, 
roughly, pastures of bhiegi-ass, redtop, and Bermuda grass should 
not be grazed more closely tlian 2 to 3 inches from the soil. Clipping 
or c^razing grass in the spring decreases the shading effect of the 
talf grass and thickens the sod. This is especially important in 
bhiegi-ass and white clover pastures, where the tall grass may retard 
and even smother the white cloror in the spring, when the clover 
should be making its most vigorous growth. Clipping pastures at 
certain seasons removes flower heads of oert-ain woods and thus pre 
vents their reseeding. It also tends to oven pasture or meim 
stands by stimulating new growtli in mature patches of grass that 
the livestock have avoided. In this connection, droppings should 
be scattered several times a year to encourage more uniform grazing, 

BKABONAl. CONTBOl> OF CRAZING 

Probably the most important phase of pasture management is the 
seasonal control of grazing. Except in yours of drought, there is 
usually sufficient pasturage in the Ohio Valley during the spniig 
and fall. Because many farmers in the more favorable seasons at 
tempt to carry the same number of livestock through the summer and 
winter, they turn the cattle on pasture that should not be grazed; 
the pastures are injured and lieeome progressively poorer year afir 



year 



The number of feeding units should not exceed pasture av 
during summeM- and winter plus the supplemental pasture and liaj 
available. Tliere is considerable opportunity for the provision oi 
summer supplemental pasture in the Ohio Valley, where meadow 
aftei-math is available and crops such as alfalfa, sweetclover, lesf 
deza, reed canary grass, and Sudan grass may be provided easiij. 
South of the Ohio River pastures may be used for winter grazi^j 
if left ungrazed during the previous fall so that a thick mat of 
remains to protect the soil from the puddling effects of traropuns 
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while it is wet and from early and frequent freezing^ so that the 
growth of the grass is prolonged into or through the winter (fig. G). 
Crops such as ryegrass and small grains also may afford convenient 
and inexpensive winter pasture. 

Large areas of pasture are ruined during the winter and early 
spring by running livestock on Uiem when the soil is in a wetj plastic 
condition (fig. 7, A) and by overgrazing. Heavy sod, obtained by 
controlled grazing the previous suniiner and fall, will stand tramj^ling 
fairly well, but trampling is nfpst injurious on thin, overgrazed sod, 
where every opportunity should be given for rapid spring growth. 
Trampling thin gi-ass when the soil is wet and soft destroys the plants 
and puddles the soil so that its sti-ucture is such that the gi-owth of 



FiGUBE 6— Winter bluegraas iwsturc in Kentucky. Note the liaysta<*s. The 
hay ran be used for barn fe<>dliig when llve.stock should be kept out of 

pastures.' 

grasses and clovers is retarded for the remainder of the growing 
season. The economy of grazing i>astures and meadows at such times 

is questionable. Soil erosion is almost an inevitable result. It is good 
management to cut more liay in order to keep cattle off pastures under 
certain conditions. 

liOTATIOX OF I'ASTUKKS 

Considerable planning should be done to divide pastures into units 
that may be rotated according to good pasture-management practices 
and utihzation of the feed available (fig. 7, B). The availability of 
water in each pasture determines in part how the pasture may be 
divided, llie exi)ense of piping water to troughs, constructing stock 
ponds, or providing other watering places is usually a good invest- 
ment when greater production of pasture through controlled grazing 
IS considered. Electric feiices may be used to divide pastures tern- 
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pomiily and make inP«dowji Rrailnble for periodic frrazinfr. Another 
consideration in pasture ii\aim<i;enieiit is the fact that different kinds 
of hvestock have dillVmit j;niziiif; habits and prefei- difTei eiit types of 
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FiorRE ~.—A, Cnttle and sheep linre been tiiraeil onto this pasture mf'^'' f''! 
wentlier ami soli CDiiditloiis. Tli<> lirokeii sod In the foreKrouiid cannot P""*"^ 
this stoop slopo from erosion. 1!. This jinsture Is divided Into units P*™. 
controlled Rnizlng. Slneo the piisttiro on the loft shoidd not be grazed inw 
inoro closoly, the livestmk will soon he turned onto the pasture on the ngn, 
which has recovered sulholoutly from previous graziaR. Such a practice 8e ^ 
the sod thick, Insuros abundniit ftirage at all times, keejw moisture on 
iHBtl, ami in-<n-pirts soil (KroMion. 
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vegetation. It has Ixwn sliotvn that total returns in livestock and 
li\-estock products niay be incitascd when vanoiis kinds of livestock 
are crazed together. Pastures grazed by cattle and sheen at the same 
time or in aoedeaeioti %m usually freei- froiu weeds and more 
gjUuetire. 

SL'l'Pl.tiMtUfTAl. PASTLTU: 

In some areiis pusture improvement may increase yields only in 
the spring or »t tinu« when the pasture is usnnlly sufRcicnt. In 
practically all ai-cas of the Ohio Valley Kopion full economic use of 
improved pastures ninst dei)Oiid on iiiuim<?cment phius that include 
supplemental pa.stnres for tlie increiise of production in niontlis of 
normally low yield. In areas of low rainfall in July and August, such 
as are found in Michigan, there is difficulty in obtaining adequate 
yields from pastures of Kentucky bluecrass and white clover, and 
therefore more dependence will have to be put on supplemental pas- 
ture sui)plied by sweetclovor. Sudan glass, mid the grazing of alfalfa- 
bromcfrass meadows after the fii-st cutting. In the southern sections 
of tiie Ohio Valley Kogion wider use of Benniida grass in pastures 
and the provision of supplemental grazing on lespedezn and redtop 
will help. During the wiiit&i-s in southeni areas the provision of 
supplemental grazing from crimson clover, small grains, and » mix- 
ture of ryegrass and vetch will assist in solving the problem. 
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hi areas such as northeastern Ohio pasture improvement is evi- 
dent over the entire year, with the exception of the mouths when 
the soil is frozen and during (x:casional droughty summei-s. In these 
areas it is usual for improved pastures to start gi-owing from 1 to 3 
weeks earlier in the spring tJian unimproved pastures wui to yield 
better during the summer months. In tests on poor pastures of central 
Indiana, the farmers are reporting two to three times more pasture- 
days on the improved pastures than on the untreated check pastures 
in "spite of dry conditions in tlie summer iukI fall. 



COKTOUIl Ft^notrs 



On medium to poor pastures contour furrowing (fig. 8) may have 
some place in sod iinpiovement, especially on sites where moisture 
is likely to l)c the limiting factor in the growing of grass. 

As it is difficult to plow on the exact contour for anv considerable 
distance, it is advisable to leave occasional small checks or dams in 
the furrows to i)revent concentration of water at low points. Ihe 
dams lessen the danger of ovoftopping. The furrows should be so 
spaced that thev will hold the run-off of ordinary rainfall but 
should not be deep enough to expose raw subsoil. The closer together 
the furrows are placecF, the greater \vill be the growth over the 
entire area during dry periods. Close spacing, however, increases tlve 
difficulty of mowing unless the furrow cross section is gradual 
enough to allow equipment to oroae it. 
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Contour furrowiii<i, in itiiuiy i-es{)efts, is still in the cxpcrimentii? 
stage. Thcio is need for ndditioniil study iind oWrviition on rntp 
depth, and distrihiition of moisture penetration; width of snacintJ 
on various soil types, sloi^s, nntl degrees of Moeion; mainteiiamp 
requirements, and retpgetatioii of ridges. 




FieUBK S. — Ctmtotir furrows prt vcnt (l.iiiifiK*' l>y riiii-«ff ttuA hoM wnter until 

Ibc soil laii alisort) It. 

PASTURES FOR HOOS AND POULTRY 

So<l in pastures for hogs and jjoultry may not at first seem to con- 
trihiite anything materially to erosion control. NcTertheless, in con- 
serving our soif resources, we must seaicli for jjructices or methods 
that cover the soil with u i)rotoftivc blanket and at the same time 
sene a useful economic i)nrj)()se. The jjrojjer use of pasture for 
hogs and poultry constitutes good land use, cojitributes to erosion 
control, and increases the funn income. 

We need only see the soil damage causc<l by pigs, particularly in 
corn-hog s«'ctions, where comparatively large numbers arc turned out 
onto relatively poor {)astnroe, to realize that liog fanning may lead to 
serious erosion (fig. 9). 

If the tramjjling, jjuddliug, rooting, and overgrazing of pastures 
by i)igs destroy the vegetation and expose the soil to erosion, it niiglit 
safely be argued that the jMistnre be improved ami tlie acreage in- 
creased, even if for no other purjrose than to minimize the destruction 
of the sod in order to maintain a soil cover that resists erosion. That 
the jn-ovision of good j)ig pasture is remunerative, apart from the 
beneht of conserving sod and maintaining soil productivity, is shown 
by experiments at the Ohio Agricultural Experiment Station. The 
results of these experiments, pnlilished in 1935, indicate tJiat the pigs 
on good pasture not only coiwamed huge ainoKttts of forage but 
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utilized their grain concontrHtoi? more effectively tlian pigs feci in dry 
lot. The pigs on i)astiiro were ready for miirket 1 month earlier 
than pigs not pastured, and hence were able to bring the higher 
prices early marketed hogs usually bring. On tl)e basis of the savin«' 
of feed, the i)!istures showed ii value of $16.27 jx'r acre; when the 
price differential for earlier marketed hogs was also included, the 
value of each acre of forage was increased to $10.5:5. 

The best forage crop for growing antl fattening i)igs is one roln- 
tively high in urotein nnd minerals, and it should Ik; palatable and 
succulent. It should withstand tnuniiliiig and grazing and jjroduce 
newfrrowth during the summer. Alfalfa has no superior as a fora-'o 
crop for i)igs, although studies at tlie Ohio station indicate tliat red 
clover and Dwarf Vhmx raj)« are also satisfactory. 



FiouBE a— VVItlioiit proiwr iimimpoinoiit, Iioks cau.-so cxteii.xlve Injury to im.stiirci?. 

Considerable oxpcriineiitnl work with poultry of all kinds indicates 
that proper raiigo (jmsturc) j)rovides an economical supply of suc- 
culent green feed, including tlie vitamins and minerals contained in 
the pasture plants, and a soil fiw, from di.sease and jjanusites. These 
Mnefitshave been shown to bo elFcctive in increasing the liatehability 
of eggs a„(] reducing the cost of renring layei-s nnd the mortality of 
pullet layers, all of which liare a definite monetary value. The pro- 
nsion of adequate ])oultry range is a land use not to be neglected. 

A variety of crops may Ix) used for poultrjy range, but rotation 
of range on pennanent bluegra.ss pasture lias been shown to offer a 
lumber of advantages over specially planted ranges of such crops 
as alfalfa, clover, and rajw. Frequently small areas on the fann 
pay be protected from erosion and still bo made to yield considerable 
"icome through u.se as range land or pasture for poultry. Since 
poultry damage the sod adjacent to shelters where they concentrate, 
shelters should Ijc moved before the sod is too badly worn to permit 
fapid recovery. 
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SOD IN CULTIVATED FIELDS 

Sod may be put to one of its most remunerative uses in the main- 
tenance of soil productivity on cropland. Virgin soils, developed 
under woodland and grass in tlic Oliio Valley Region, were compara- 
tively high in organic matter. They contained masses of decaying 
roots and humus built up by the humidified root remains. When it 
was first plowed, the soil was springj', spongj', and porous. It re- 
tained its granular, porous structure and resisted compaction for 
many years. But under cultivation the more raw aud coarse organic 
fragments decayed, and finally even the humus residue was oxidized 
(destroyed by the chemical action of the oxygen in the air). Fre- 




Fisuias 10. — UMder nod wo«t «ofl« asiKmne a granvilur, porens structure. 



quent cultivation and the loss of these organic residues destroyed the 
natural open structure and gradually compacted the soil. In many 
instances this compacting proce.ss has pressed into the space of a cubic 
foot 25 to 30 percent more of the solid material than was found in 
porous virgin soil occupying the same amount of space. As a result 
of these changes in soil structure, root development is hampered, the 
water-storage capacity of the soil is reduced, and crop production 
decreased. 

MEADOW STRIPS IN ROTATIONS 

One of the best ways to improve the structure of the soil and restore 
its productivity is using meadow strips in rotations. Practically ai 
soils are found to be in better physical condition after they have grown 
a heavy crop of grass, or prefera*bly a grass-legume mixture, for a few 
years. Under grass, most '■oiK assume a granular or crumblike struc- 
ture (fig. 10). They become more like the open and porous virgin 



gAVIKG SOIL WiTfl SOT) IN OHTO YAIXEY REGION 



soil. Legume-grass ine«dow strips in rotations add nitrogen to the 
soil increase the amount of organic matter, and improve the soil 
structure. Grasses and legumes arc clTectivo in strip cropping only 
if they put forth a vigorous, dense growth. On many fields, rota- 
tions should be lengthened to include 2 or more years in sod to get 
the full soil-improving effect of a more mature and effective sod crop 
for the benefit of the crop that follows. 

In oi-der to get a dense sod in the meadow strip the farmer is justi- 
fied in going to more than the nonual expense in establishing meadow 
strips. The use of fertilizers, including top dressings of manure on 
grain crops in which the meadow mixtures are included, will produce 
a greater yield of grain and at the same time will be most useful in 
establishing the following meadow crops. 

These meadow strips play an important part in fanning in the 
Ohio Valley. On some farms there is not enough level or nearly 
level land to produce the needed cultivated crops. The gently slop- 
ing lands may be used for crops under a strip-cropping system in 




FiGUEB 11.— Strip cropping in Pennsylvania. The ratatiow Is corn, small grain, 
and legume-grass sod. 



ivhich meadow strips in the rotations are used more prominently as 
the degree of slope increases. The meadow strip planted on the 
contour slows and absorbs the nm-ofT from the cultivated strip above 
(fig. 11). It acts as a buffer against heavy wash of water into the 
cultivated field below and filtei-s out much of the soil tliftt may be 
carried by the run-off. 

. Returns from cioi)S are increased on fields where grass is used to 
improve the soil. 

GREEN MANURE 

Under proper management clovers and grasses are unexcelled 
>s soil-budding crops. Even a meadow with a crop valuable for 
feeding or marketing, such as alfalfa, should sometimes be plowed 
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, • . .,. . ^ equivalent to 

pounds of limestone. At prevailing prices of fertilizer it would cost 
about $8 to replace these elements in the form of commercial 
fertilizer. When meadow fields are to be plowed under for other 
crops it is not alwnys economical to hain-est the last cutting unless 
for feeding or unless the market price for hay is sufficient to pay a 
cash return gi-eater than the cost of Iiarvesting and marketino' ^id 
the value of the nutrients as f»itiliz©v. " 



WINTER COVER 



Small grains, grasses, and elovcrs, and mixtures of these make 
ideal winter cover crops and should be used whenever praetieable on all 
row-cro]) areas to shorten the season during whidi these areas are 



Ykvuk 12.— Cotton tend proteete^ by rye and veitch. Sem-al other tvintet 

covers may alao be used. 

subjected to erosion. Small grains alone or mixtures of vetch and 
ryegrass and sweetclover and erimson clover seeded with grasses are 
used to good advantage as winter cover crops (fig. 12). They may 
be planted to provide early spring grazing, and this helps to keep 
livestock off the permanent pasture at a season when it may be in- 
jured. These cover crops take up nitrogen and other plant -food 
elements from tlic soil and prevent their loss by leaching and erosion. 
When plowed under, they return these fertilizing elements to the 
soil along with a supply of manufactured organic matter. Thus the 
area is protected during the winter from losses of soil, moisture, and 
plant nutrients, and the row crop that follows benefits from im- 
proved soil structure, a greater supply of organic matter, more mois- 
ture, and increased soil fertility. The numerous benefits more 
repay the extra cost of tte coTor or grfecn-manure crop. 
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GKASSEO DKAIKAGEWAYS 

Terrace systems accumulate large quantities of water that must bo 
discharged safely. Frequently new ^aillies sue started and consider- 
able damafje done if outlets and outlet clianiipls ai-e not well planned 
and constructed. Expensive structures in outlets and draina^eways 
should not bo used where sod outlets and drainafreways can m con- 
structed at much less expense. Broad-bottom sod drainaeeways are 
recommended to i-educe tlie velocity/' of discluirffo water. Th^ vege- 
tated outlet channels ai-c easily maintained aiuT require no teclinique, 
labor, or material beyond that available to the farmer. 

Usually drainagewnys should l)e constructed and put into sod be- 
fore the water fiom the terrace system is diverted into them. Often 




Piai-RE m. — This iintiiral dopresRioii sowled to Rras.s nmk<>s ti (IriiiiifiKowii.v in 
whlcli there Is llttip daiigor of guUj'liig. 

there is at most not more than one growing senson for establishing 
this protective covering before the water is drained into the outlet. 
Under such conditions seeding at pasture or mes^dow nites will not 
produce a tiu'f thick enough to prevent cutting in the outlet. Seed- 
ing at rates approadiing those recommended in establishing lawns 
more nearly meets the demands in drainagewajs. Frequently in 
building outlet channels the farmer is faced with the problem of 
establishing or improving turf on subsoils lacking in organic matter, 
acid in reaction, or deficient in fertilizing elements such as phos- 
phorus, nitrogen, and potassium. Under such conditions nonnal, or 
meadow, treatments probably will prove inadequate, and the usual 
rates of application may be doubled or even trebled, depending on 
the extremity of the soil condition. Any additional expense for seed, 
fertilizer, lime, a mulch of manure, or sodding may amount to a small 
fraction of the cost of constructing the terraces and grading the out- 
let channel. It is therefore unwise to carrj- economy too far. 

On unterraced and strip-cropped fields there are almost always 
irregularities such as natural swales or draws where run-off from 
the field concentrates. These should l)C maintained in sod (fig. 13). 
They l)ecome gulliG<l if they aro not jjrotoctod. 
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These broad drainafjowuys in nat\ual ilenressions, whether thev 
serve terraced or unterracod Holds, may he used for hay or pasture 

Detailed information on the constniction of gi-a^ed drainage\vav<? 
is given in Planners' Bulktin 1814, Terrace Outlets and Farm 
"DmiiMi^eways. 

DIVERSION mXCJlES 

It is soiuetiines necessary to protect fields against rnn-off from 
adjacent ai-eas. This can lie done by an interceptiuff ditch or diver- 
sion ditcJt. Such ditclies ou erodible soils sliould be le^t in sod 
When the land above a diversion ditch is cultivated, a sod buffer 
strip above the ditcli will filter out sediment and prevent the channel 
from filling. 

SOD IN ORCHARDS 

Hillsides that can Ix- nrotected from erosion are dosiraWe locations 
for orelmrds. In hilteklo orelwriSs tl>o trees ^lotild l)e plwitofl ou the 




I''I(K'HK 14,— A t»Mich (irchnrd planted on tl)(> contour. A toviT croi* "f ryt- and 
vetch hiiN l>ccii disked down im it innlch. 



contour. Soil stri{)s in tlw; tree rows will add to the beneficial effects 
of contour cultivation (R^. 14). The objectiau has been made in 
connection witJi some orchard crops that the sod uses snfficicnt mois- 
ture and fertilizing^ elements to reduce fruit yields. Orchard 
economy, however, cannot Ik* based on maximum annual yield alone, 
A slight reduction in animal yield, or even a considerable reduction, 
can be justified if valuable land cati be protected from loss of topsoil 
and eventual gullying and the life of the orchard thereby prolonged. 
Where protection from erosion is necessary, the annual decrease in 
yield will be negligible in coraparisoti with tlie greater total yield 
obtained over the longer ixsriocl of years during which the orchard 
will be pixKjuctive. 
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SOD ON OTHER ERODED AREAS 
IN GULHES 

Ustiaily ^Jiillics 0X])O5.c iiiipnxliictivc soil, and special treatment, 
such ns ciu-t'fiil sec(ll>ed propjiration with extra seed, lime, and fer- 
tilizer, is re<jnired to jjet an adequate catch of prass and le^nnes. 
Where practicable, water shoidd Ite dirertetl from gullies. Gully 
banks that are too steep for grass to gi-o\v on (fie. 15) should lie 
puded to n more gentle slojx; Ixjfore they are seeded. Any availaWe 




PlorRE 1.").— OuUy iMiiiks, sl(ii)f<l and trcati-d, can Im' stiiblllml l)y vcRctiitlon. 



to|)H()il may he scattered well over the an-n. Midchiuf; with straw 
or branches protects the seeding and conserves moisture. Cattle should 
1)6 kept out of gulliofi until the sod is establisiied. 'J'his nuiy Ik; done 
by laying thorny brush on the gidly banks or by temporary fencing. 
Vigorous local grasses may frcqucntl}' be used to fttlvantage. Grasses 
tiiat farmers sometimes treat ns weetls may survive on i)0or, gullied 
areas where other glasses fail. Excellent stands have l)een obtained 
with Bornuida glass in the South and quackgrass in the North on 
areas 9o<^) thane f r<i9M6 or pikHled witli r<xk«toGks Mid airface 
creepei-s. 

Soil-saving dams should be <ised only to supplement and as.sist 
v«f!etative control in gullies. If, after the banks nie graded, the 
drop into the gidly is too st-cep to be controlled with ve^tation, 
temporary structures may be used to keep gullies from cutting back 
until sod is established. In gullies so large as to be w-orthlcss for 
pasture, mulehiiig and seeding to grass and legumes, in addition to 
the use of trees and shrubs, may be advisable. Such areas are of 
considerable value for wildlife. 

A bulletin on the control of gullies on farm land that will be use- 
ful to farmers in tite Ohio VaHey Region is Farmers' Bnlletin 1813, 
Prevention and Control of Gullies. 
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FAU.VIKUS' UULLKTIN 1S;'.(; 



ALONG STREAM BANKS 



Cultivatinf? too closo to strcaiii banks increases bank slips and 
cave-ins and may caiiso streams to meander and destroy valuable 
bottom land. Blinks stabilizetl with sod and tr-ees and shrubs close 
to the water's edge hold the stream to its channel and provide valu- 
able food and cover foi- fHnn wildlife. 



ALONG HIGHWAYS 



Eroding highway banks and ditches aro dangerous and costly. 
They can lx> stabilized with sod. Great strides are being made in 
the use of sod on highway rights-of-way. Even the most extreme 
ei'osion is being corm-ted by vegetation, which can lie successfuUv 
c*t«l)lislied if attention is given to foililizing. timely ])lanting, select- 
ing vegetation in relation t« progression of plant S|KH;ics, grading, 
goodljwl preparation, and nnilehiiig (fig. 16). 




Figure A rondiiMo AUrh and Iwnk slope protwted liy mulcliinn niid Rwss 
sti^dlnR. Fr»>VMitU»H of hiRhwny ••rosioii protects iitijticwit furm land. 

ON BLOW-OUTS AND DUNES 

On the borders of the Great Lakes, particularly in Michigan, and 
to a lesser degree in Indiana and Ohio, wind erosion is becoinin<; 
a aerioiii! menace to farm and rpsort lands and to highways. After 
the natural protective growth of trees was removed and the covering 
of loafmold was plowed into tlie naturally thin sandy topsod, tlie 
soil soon stalled to blow ; and, once the wind had removed all ]>io- 
teetion, the fine sandy subsoil was exposed. These bare subsoil iireas, 
or blow-outs, quickly enlarge unless treated, and the sand nlo\vn 
from thPHV collects in ridges and dunes. The dunes move 
sometiines shifting their courses, and cover good farm land and otn 
\'ahinble ])roperty, somotiines to gi-ent dopt-hs. Coufwqnonwy wnw 



SAVING SOU. W ITH SOU IN OHIO VAl-l-KY UKCJION 
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erosion is ciuisiiif? iliiiii!i<?e in two muvs, by causiiio: hlow-outs itevoid 
oftopsoil iiiul l)y fDveriiifj {jood land with poor, fine snnd. 

A(4ncies and individuals arc tryinp to brin<; this type of wind 
erosfon under control; in this fight n«'ainst another form of man- 
made erosion, sod is a \'iiJ>i»We aid. Many niantinps of European 
beach "rass have been successfully oetahlished on hoth blow-out »nd 
dune areas and arc holdiu}; the soil against movemrait. Other 
irrasscs such as Ionn;-Ieafed reedgrass and switch<?rass are growinj? 
Jatuially in these ureas. They show iiossihilities of bcin<? adapted 
to the conti-ol of erosion. It 'is felt that, once these areas are sta- 
bihzed, a succession of plajits may bo encouraged Uiat may finally 
teiminatc in trees. 

SOD FOR USE BY WILDLIFE 

Many of tiie most desirable forms of farm wiKllifc. such as the bob- 
white qaail and hold-nestiup song birds, dein^nd to a considerable extent 
on the foiKl and cover pi-ovuled by lefiniwe and gi-asses. 

Tlie destruction of tlio soil covot- over large arons formoi-ly occu- 
pied bv native prass and forest hits restiltod not only in soiioiis 
ero'ion but in a sul>stantial reduction in the nund)ei-s of many vahi- 
able kinds of wildlife. Without cover, tlie birds and mammals that 
feed on and help to control injurious insects cannot remain P\»y 
thpir part in the farm economy. Like fann livestock, farm wildlife 
is (riven a letter chance for success with tJie wilder iiae of good lofiune 
and grass sods. 

FERTILIZERS AND SOIL AMENDMENTS 

Growth of grass cannot exceed its limiting factors. Moisture is 
probRhly the most critical factor, since sod plants are nuide up largely 
of water and can absorb nutrients from the soil only when sucli 
nutrients are in solution. The farmer cannot control t4ie rain, a4- 
thouch by cultural practices he can influenre the storage of moisture 
in the soil. And he can control tiie four important nutrients needed 
in piisture gi'owth, iiamelv, nitrogen, lime, i)iiospbate, and potash, 
which are most important "in balancing the fertility and productivity 

needs. . , , i 

Li the form of proteins and other organic comiwnnds, clovei-s aud 
grasses at certain stages of development contain comparatively high 
amounts of nitrogen. There is an inexhaustible source of this ele- 
ment since nearly four-fifths of the air is nitrogen, ^o agriciiltural 
plants are able to take nitrogen from the nir above gi-oiiiid, but m 
the presence of tlie right kind of bacteria, legumes are able to obtain 
nitrocen from tlie free air in the soil. This accounts for the necessity 
for proper inoculation, and for the fact that legiimes F»" •"'^'J^"^ ^^'^^ 
soil-nit logeii content. Except the legiimes, all agi-iciiltiiral j[)lan s 
(including grasses) are dependent hugely on the nitrogen in Uie 
organic compounds in the soil and to a lesser extent on >"organic soil 
compounds containing nitrogen. The soi -nitrogen supply l^'^^}"^^' 
fore be built up in sod lands by the fixation of a inosirlienc nitrogen 
tliroufjh the action of micro-organisms and bv the »'t''Y ' '""and 
of the soil organic in*tt(M-, increaaed tJirough the decay of grass and 
clover roots. 
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KAUMliUS' 111 hhli'i'JN ISM 



The immediate effect of iiitrojU'oii on frrnsses and clovers is to pro. 
moto iibundant green growth as well as increased root gi'owth. When 
grasses are gi-owing with k;giiiiies, the uitrogeii supply is usually 
adequately cared foi-, but nitrogenous fertilizers are sometimes re- 
quii-ed foi- grasses before legumes are (Stablished or for further in- 
crease in growth at partioulur seasons. When gi-asses are planted 
on unproductive, erotled soils, whicli aie particularly deficient in or- 
ganic content, the growth of a legiune iinniediately preceding planting 
or the direct applicntion of nitrogen is almost always uoceaeary in 
order to prodnce a gootl catch or adequate gi-o\vth. 

Phosphate, potash, and lime nre contained in vai'ious amounts in 
clovei-s and grasses and are closidy associated in their effects on plant 
giowth. Grasses and clovei-s lequiio various nnionnts of all three, 
and no adequate gi-owth of either grass or clover can be obtained with- 
out tliom. Lime, apart fi-oui its effect on the i^lant, also neutralizes 
the OT'ganic »cids and other acids in the soil. Lime has an important 
effect on soil organisms, and the fixation of atmospheric nitrogen 
cainiot go on projX'rly in the absence of lin>e. Most clay and silt 
soils contain sufficient iHitash for grasses, but clovers often respond 
to potash applications even on these soils. Coai-se or saiuly soils and 
muck soils usually are deficient in potash and cannot meet this need 
for either graSMOS or clovei-s. There are other elements needed for 
growth of grjtss and ch)ver, but it is only mrely that soils are so 
doficiant in thosio that any »ppreei«bk re»(K>Mfle is olirt»in«d through 
their application. 

LIST OF COMMON AND SCIENTIFIC NAMES OP PLANTS REFERRED TO 

AlfHlta {Modimgo »ativH}. 
Htrmnda Rrans (Cyn<)4(m <te<</yfo«). 

liroini'KrasuP!' {Itrt)mu» tipp. >. 

Crimson clover {Trifulium innirnaliim). 

KuroiH'iin licacli crass i AmmnphUu arenaria). 

tlulry vptch (Virin rillom). 

lliip clovpr (Trifolium aynirium) . 

Kciitiu ky lilucKraMM ( /Vxt pnitniniK) , 

Kdreaii leKiM'di'za { Lenprdrza ulipiilaccn) . 

l.mpedczn nrrin n. 

li<>UR-U«fwl ri'ctlKrii.ss {Valamurilfn UmgifoHa). 

Orchard {crasM {DnrlyUn glomrrutn) . 

I'()v«>rty griisw { nmlhtrniM »pifntH). 

I'ralrlp Tlin'o-nwn (.In>//rf« oHfiitnlhn). 

Quackgrnss {Ayropyrtm reperm). 

Uni)o ilSranificn nnpu»). 

lietl clover (Trifolium prntmte). 

lli'dtop {AgrosliD alda). 

Heed canary Kra.M« (I'halarit trruniUfun-mt) . 

Uypgrassps (Lolium spp.), 

Smooth broniPKrnsB (Brrtmun inrrmi-i) . 

Sndan grasm (Sorghum vutgarc var. iiu<tanm»e). 

Swifotelover (MttiMut »lha). 

SwitchgrasM (Pemimnn vtrgnHini). 

Thrw-MTvn graiw {ArixtiOti ^ahutmtm). 

Timothy (Phleum prakmte). 

White elmer {THf^imn r#>wn«). 



SAVING SOIL WITH SOU IN OHIO ViLLLEY UUGION 



29 



OHIO VALLEY REGION OF THE SOIL CONSERVATION SERVICE 

(July 19S») 



Bedford, 1 11(1. 
Fowler, 1 11(1- 
yw CHStlc Iml. 
Fslmonth, Ky. 
MartluonvUlo, Ky. 
M«cBh, Ky. 



Bums City, liul. 
XashviUi". liul. 
EddyvlUc, Ky. 
Hopkln-iville, Ky. 
Pinwille, Ky. 



Washington, Iiid. 



BrookvUlc, hid. 
K idftllvillu, IiiU. 
iii.vettc, liid. 
Peru, Ind. 
Wadosvlllo, 1 tid. 
Washington, liul. 
W vpliiml, Ind. 
W ;rtlilnKton, Iiid. 
"arllsle, Ky. 
Danville, Ky. 
Eliznbothtown, Ky. 
U'itehfleld, Ky. 



Fort Wnync, liid. 
Fraiikt'iii, Ind. 
I#banon, Ind. 
.Miinon, liid. 
PsrUaM, iBd. 



IWMONBTRATION rWl-IKTS 

Kenton Iliirbor, Mlcli. 
Howell, .Mlcli. 
Trn verso City, MUli. 
CaiiilirldKO, Ohio 
IlitniUton, Ohio 
Mount VwBon, Olilo 

]JkN» PUtK-rlASK rWUHCTR 

Allecun. Mlc-li. 
Ashlnnd. Ohio 
ClillUcotlic, OIili. 
Duncan Fulls, Ohio 
MoArthur, Ohio 

8. c. s. ni;bskkuus 

I'lUlucah, Ky. 



Wooster, Ohio 
Zniiesvllle, Ohio 
llnniltoldt. Tenn. 
SprliMCfMdt Tiuin. 



HwirtersMi. Tenn. 
l/«>l>Hiioii, Tcnn. 
I/exUiKtoii, Ttuin. 
Ij|rl«cfitoii, TMtn. 



^netivUle.Ohlo 



K. C. B.-C C. C. EHOSUJW CAUP« 



MnytloUl. Ky. 
Morcnnllelrt. Ky. 
rn<lii<"nh, Ky. 
I'rlnc<-ton. Ky. 
Uiissellvllle, Ky. 
Wnltoii, Ky. 
(Jriind Hnvi II, Mloh. 
ncllcfontnliw, Ohio 
Chimei>the,Ohlo 
ICnton, OliUi 
Kretiw, Ohio 
Laiiciiittcr. Olilo 



Newnrk, Ohio 
I'eehlfs. Ohio 
St. Purls, Oldo 
WllmliiKton. Ohio 
Wooster. Ohio 
Zflnesvlllc. Ohio 
Hollvnr, Tenn. 
Brownsville, Tsitn. 
ConiOTvllle. Tenn. 
DroiKhMi, Tenn. 
Jdckton, Toiin. 
Murfreeflboro, Tenn. 



B. C. K.-C. C-. C. BHAINAeK CAMPB 



Vnlpanilso, liul. 
()weiisboro, Ky. 
fVbreo, Ky. 
Attlen, Ohio 
ItowHiig Gtomi, milo 



Hi'llnmv, Ohio 
Mlddlepoliit, Ohio 
Ulyrhi, OhU) 
rindlwy. Ohio ' 
I^doH, Ohio 



Wntersdiod nnd llydroloRlc Studies, < ,9^^'"^, , 
niniatlc nnd IM.yslo^nplile Studies, New I'lnindolphhi. Ohio 
\orthwes.t ApmUiehlan Soil nnd Wntor Conservation Lxi)erlnient Rtntlon. 

S5iiM««rllle, OWo 

Tho public Is Invited to visit Soli Conservation Service work urens a^ny time 
Soe your county agent or any Uk«I Soil Conservation Service official for 
infornmtloii. 



B % ■OVEimMCIlT PHINTIN* OrFlCC: Ifl* 



f«r sale by tlie fiuiwrlntandwit of DocamMt*. Wartlnfiton. D. C. 



I'rlce, 5 cents 



